RbPb 2 Cl 5 :Bi single crystal grown by Bridgman technique. Absorption, luminescence and excitation of luminescence spectra were investigated at room and cryogenic temperatures.
oscillation. The valent state was suggested by different authors to be either +1 [4, 5] , or +2 [3] (BiO clusters), or +5 [1, 6] , and the final conclusion has not been made yet.
It is well known that spectroscopy of impurity ions is much more understandable in crystals rather than in glasses, because there is basically a definite majority of sites for dopant ions in crystal, because they are determined by a rigid regular crystal lattice. Thus the investigation of Bi doped crystals seems to be a perspective way to understand the nature of the bismuth active center. We have discovered that RbPb 2 Cl 5 crystal doped with bismuth ( RPC:Bi ) exhibits emission properties analogous to silica fibers doped with bismuth.
10-mm diameter and 60-mm long cylindrical boules of the RPC crystal doped with bismuth and RPC crystals doped with Dy 3+ , Pr 3+ , Er 3+ were grown by the vertical Bridgman method. The stoichiometric polycrystalline compound of RPC was synthesized by melting high purity RbCl and PbCl 2 mixture, and then the obtained compound was purified by zone refining technique. The charging material was prepared by adding either bismuth chloride BiCl 3 or mixture of metallic bismuth with ammonium chloride to the purified RPC polycrystalline compound. The details of the preparation of the raw material are reported in [7] . All the grown crystals had a light green-grey color with a uniform intensity along the boule, and there was only small amount of unsolved ingredients at the crystal bottom indicating that the segregation bismuth coefficient was close to unity. The middle parts of the crystal were cut for spectroscopy investigations.
At room temperature absorption spectrum was measured with SF20M spectrophotometer, and at cryogen temperatures the spectrum was measured with IFS-125/HR FTIR spectrometer ("Bruker"). The luminescence spectra were recorded under pumping with He-Ne laser at 633 nm, a laser diode array at 808 nm, and a semiconductor laser at 919 nm. The excitation of luminescence spectra was recorded under excitation by tungsten lamp light spectrally selected by a high-aperture grating monochromator and appropriate glass filters. The luminescence was detected with another grating monochromator. Spectral dependences of the detection sensitivity and excitation light intensity were not taken into account, that is, no spectral correction was made either for the luminescence spectra, or for the excitation of the luminescence spectrum.
The kinetics of the luminescence passed through monochromator was investigated under a rectangular pulse modulation of pump current of the 808-nm laser diodes array. The falling edge of the modulating pulse was less than 10 μ s. Luminescence decay was recorded starting from the end of the modulation pulse falling edge.
At the room temperature the absorption spectrum of "as grown" RPC:Bi crystals has an intense band centered at 360 nm, and in VIS and near IR regions the spectrum consists of low intense and poorly separated wide bands ( an absorption coefficient at the maximum of the 415-nm band will be 3 times higher than an absorption coefficient at the maximum of the 630 nm band (if one takes into account the spectral dependence of the photon energy).
The cryogen spectrum was obtained by substracting background with slow spectral dependence from the initial experimental spectrum (Fig.3) . It was done because we considered that the background was due to apparatus factors and scattering (losses increased in the UV region). One more band centered at 915 nm was found at cryogen temperature. We failed to distinguish this band in the excitation spectrum because of technical difficulties. There was a parasitic residual light of the excitation lamp passed through excitation monochromator in the wavelength regions of nearly ±200 nm around the excitation wavelength. When the excitation monochromator was tuned on a wavelength close to the detection wavelength (that is the excitation wavelength is more than 850 nm), the parasitic light being scatted on the sample penetrated into the detection channel and saturated the photo detection amplifier. Meantime under the laser excitation at 919 nm the same luminescence spectrum as under excitation at 633 nm and at 808 nm was detected
The kinetics of the luminescence was recorded at the wavelength of the luminescence maximum (Fig.4) . The decay curve had a pure exponential character up to two orders of magnitude with decay time of 140 μ s.
The most chemically stable valence of bismuth is 3+, and it corresponds to electronic configuration that consists only of complete electronic shells. We believe, that the most intense absorption band centered at 360 nm is due to the 1 S 0 ions. Thus we should narrow our choice of valence state of bismuth ions responsible for the luminescence within +2 and +1. Spin-orbital interaction gives main contribution to the energy level splitting of unfilled electronic shells of the heavy ions, and the crystal field gives minor contribution. Thus at the first approach we could compare measured spectra with energy structure of the free ions. In the 
